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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

(!) 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on December 6, 2004 has been entered. 

Claim Rejections - 35 USC § 103 

(2) 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

(3) 

Claims 1, 5-7, 9-12, 14, 16 and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kodama et al. 5,277,723. 

Kodama et al. disclose a method of producing a multilayer ceramic body comprising: 
making multilayer ceramic capacitors by layering and firing electrode printed and via-wired 
green sheets of barium titanate; printing green sheets of borosilicate glass and alumina filler with 
via wirings and surface wirings; forming a multilayer laminate by providing the capacitors inside 
a laminate of the green sheets, the capacitors positioned so that the electrodes and via- wiring of 
the capacitor are connected to the wirings of the green sheets; sandwiching the laminate between 
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dimensionally stable, constraining- force-applying alumina porous plates; firing at 900°C; and 
removing the porous plates. As shown in Figures 18 and 19, via wirings connect to the 
capacitors. The green sheets comprise 75 vol% borosilicate glass powder. Kodama et al. further 
disclose that the fired substrate positioned as an internal layer portion and completely embedded 
inside a sintered body preferably has an area of its laminated face which is smaller than that of 
the laminated face of the unfired portion constituting the laminate and discloses that the fired 
built-in structure can be functional parts such as a capacitor or contain many small parts such as 
chip capacitors, resistors and coils (col. 2-28). 

By providing fired capacitor(s) inside the laminate of green sheets and of area smaller 
than that of the laminated face of the laminate, a sintered plate of fired first ceramic functional 
material is obviously arranged between primary faces of a pair of adjacent green layers and is of 
area smaller than the area of the primary face of the green layer on which it is arranged, as 
claimed. 

(4) 

Claims 8, 13, 15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kodama et al. 5,277,723 as applied to Claim 1, further in view of Nomura et al. 5,335,139. 

Kodama et al. disclose that the green sheets comprise 75 vol% borosilicate glass powder 
and 25 vol% alumina powder filler. Kodama et al. does not disclose that the multilayer ceramic 
capacitor has a thickness of 100 (im or less. 

Nomura et al. teach that in making a multilayer ceramic chip capacitor, each dielectric 
layer preferably has a thickness up to about 50 Jim, especially up to about 20 jxm and lower 
thickness limit of about 0.5 jim, preferably about 2 fim, and the number of dielectric layers 
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stacked is generally from 2 to about 300, preferably from 2 to about 200 (col. 6, lines 26-34). 

It would have been obvious to one of ordinary skill in the art to have provided the 
multilayer ceramic capacitor in the multilayer ceramic body of Kodama et al. of a thickness of 
100 jxm or less, as Nomura et al. teach that in making a ceramic chip capacitor, the number of 
stacked dielectric layers is preferably from 2 to 200 and the thickness of the dielectric layers is 
preferably about 2 jam up to about 20 jam. By making the capacitor by laminating green sheets 
(dielectric layers) of number and thickness within the preferred ranges as suggested by Nomura 
et al., a capacitor (sintered plate) of thickness which encompasses the thickness range of 100 jxm 
or less, as claimed, is provided. 

(5) 

Claims 1, 4-6, 10-12, 16, 18 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gruenwald et al. 5,573,808 in view of Mikeska et al. 5,254,191. 

Gruenwald et al. disclose a method of making a multilayer circuit having incorporated 
capacitance comprising: providing a structure comprising first and second electrode 1, 2 and 
either a printed dielectric layer or an already fired ceramic lamina 3 of high dielectric constant 
(capacitor having a sintered plate); arranging the structure between green ceramic sheets 11, 13, 
a green sheet having plated through holes and conductor tracks in contact with the electrodes; 
and firing the green sheets. Gruenwald et al. disclose that the dielectric can be applied in 
particularly thin layers with the result that large capacitances of the capacitor are possible. As 
shown in Figure 4, the fired ceramic lamina is of thickness less than the green ceramic sheets so 
as to be arranged between the green sheets (col. 1, line 31 - col. 2, line 51). Gruenwald et al. do 
not disclose providing at least one restriction layer on the green sheet laminate. 
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Mikeska et al. 5,254,191 teach that to reduce XY shrinkage during firing of a ceramic 
body, constraining layers of non-metallic inorganic solids which do not sinter during the 
sintering of the ceramic body are provided on at least one surface of the unfired ceramic body, 
and after firing, the porous constraining layer(s) removed from the sintered ceramic body (col.2 , 
lines 38-64). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of Gruenwald et al. for making a multilayer circuit having incorporated capacitance by 
providing removable constraining layers which do not sinter on the green sheet laminate, as 
taught by Mikeska et al, to reduce XY shrinkage during firing of the unfired ceramic body (green 
sheet laminate). 

(6) 

Claims 8, 9, 13-15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gruenwald et al. 5,573,808 in view of Mikeska et al. 5,254,191 as applied to claims 1 and 12 
above, and further in view of JP 6-164150. 

Gruenwald et al. disclose that the dielectric can be applied in particularly thin layers with 
the result that large capacitances of the capacitor are possible. 

JP '150 teaches that in providing a ceramic multilayer substrate with a capacitor arranged 
between layers, the substrate can be made of green sheets which calcinate (sinter) at 900-1000°C 
and teach that the capacitor can provided to have a dielectric ceramic layer thickness of 12 
micrometers (computer translation [0003], [0013]). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of the references as combined by providing the fired dielectric ceramic capacitor lamina 
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of thickness such as 12 micrometers, within the claimed range of 100 micrometer or less, as 
Gruenwald et al. disclose that the dielectric can be applied in particularly thin layers with the 
result that large capacitances of the capacitor are possible and JP ' 150 teaches that dielectric 
ceramic layer for a capacitor arranged in a ceramic multilayer substrate can be of thickness of 
12 micrometers. 

It would have been obvious to one of ordinary skill in the art to have further modified the 
method of the references as combined by providing the green sheets of composition that can be 
fired in the range of 900-1 000°C, as JP 5 150 teaches that in providing a ceramic multilayer 
substrate with a capacitor arranged between layers, the substrate can be made of green sheets 
which calcinate (sinter) at 900-1000°C. Providing the green sheets which fire at 900- 1 000°C as 
comprised of glass or ceramic and at least 5 weight percent glass, as claimed in Claims 14 and 
15, would have been obvious to one of ordinary skill in the art, such as taught by Mikeska et al. 

Conclusion 

(7) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melvin Curtis Mayes whose telephone number is 571-272-1234. 
The examiner can normally be reached on Mon-Fri 7:30 AM - 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Fiorilla can be reached on 571-272-1 187. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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